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Collaborators 

 

In addition to the authors, the following investigators participated in the EORTC 18071 trial: 

Cabrini Hospital, Australia – B. Brady; D. Maddison Clinic, Australia – P. Hersey; Mater 

Hospital, Australia – R. Kefford; Sir Charles Gairdner Hospital, Australia – M. Millward; 

Gallipoli Research Foundation, Australia – A. Nicol; ECRU Oncology, Australia –  

P. Parente; Princess Alexandra Hospital, Australia – D. Thomson; AKH, Austria – M. Binder; 

Medical University of Vienna, Austria – C. Hoeller; AKH, Austria – H. Pehamberger; Medical 

University Graz, Austria – E. Richtig; UZ Leuven, Belgium –S. Rottey; U.Z. Gasthuisberg, 

Belgium – P. Wolter; Tom Baker Cancer Centre, Canada – T. Cheng; McGill University, 

Canada – W. Miller; Masarykuv Oncologicky Ustav, Czech Republic – I. Kocak; General 

Teaching Hospital, Czech Republic – I. Krajsova; Herlev University Hospital, Copenhagen, 

Denmark – I.M. Svane; HUC Oncology, Finland – M. Hernberg; Turku University Hospital, 

Finland – P. Vihinen; Centre Alexis Vautrin, France – L. Geoffrois; Hôpital Ambroise Paré, 

France – P. Saiag; Universitatsklinikum Tuebingen, Germany – C. Garbe;  

Universitaetsklinikum Wuerzburg, Germany – A. Gesierich; Charité Universitätsmedizin 

Berlin, Germany – F. Kiecker;  Universitätsklinikum Göttingen, Germany – L. Kretschmer; 

Universitaetsklinik Koeln, Germany – C. Mauch;  Universitaetsklinikum Heidelberg, 

Heidelberg, Germany – H. Näher; Universitaetsklinikum Essen, Germany – D. Schadendorf; 

Universitätsklinikum Schleswig-Holstein, Germany – P. Terheyden;  Charite - 

Universitaetsmedizin Berlin, Germany – U. Trefzer; Universitätsklinikum Mannheim, 

Germany – J. Utikal;  Istituto Europeo di Oncologia Milano, Italy – P.F. Ferrucci; Divisione 

Oncologia Medica del Melanoma, Italy – A. Goldhirsch;; NKI/AVL, The Netherlands – 

J.B.A.G. Haanen; Leiden University Medical Center, The Netherlands – H.W. Kapiteijn; 

Eramus University Medical Center, The Netherlands – W. Kruit; VUMC, The Netherlands – 

A. Van Den Eertwegh; Radboud University Nijmegen, The Netherlands – W.T.A. van der 

Graaf; Oslo University Hospital, Norway – S. Aamdal; Oslo University Hospital, Norway – 

M. Nyakas; Maria Sklodowska-Curie Memorial Cancer Center and Institute of Oncology, 

Poland – P. Rutkowski; Clinical Hospital Saratov, Russia – S. Averyanova; Regional Clinical 

Oncology Dispensary, Russia – I. Davidenko; Institution of Russian Academy of Medical 

Sciences Russian Oncological Research Center, Russia – L. Demidov; Krasnoyarsk 

Dispensary, Russia – Y. Dykhno; State Healthcare Institution, Russia – S. Emelyanov; 

Ivanovo Regional Oncology Dispensary, Russia – E. Gotovkin; Tomsk Regional Oncology 

Dispensary, Russia – S. Kolomiets; Kirov Medical Academy, Russia – B. Kotiv; Oncology 
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Dispensary Minzdrav, Russia – O. Lazarevich; Clinical Oncology Dispensary, Bashkortostan, 

Russia – O. Lipatov; Saint Petersburg Clinical Oncology Dispensary, Russia – G. Manikhas;; 

Lipetsk Oncology Dispensary, Russia – S. Shinkarev; State Budget Institution of Healthcare 

of Stavropol Region “Pyatigorsk Oncology Dispensary”, Russia – V. Vladimirov; Hospital 

12 de Octubre, Spain – P. Ortiz-Romero; Hospital Clinico y Provincial de Barcelona, Spain – 

S. Puig;  Karolinska University Hospital Solna, Sweden – J. Hansson; St George’s Hospital, 

United Kingdom – A. Dalgleish; St James's Hospital, United Kingdom – M. Marples; 

Southampton General Hospital, United Kingdom – C. Ottensmeier; Nottingham City Hospital, 

United Kingdom – P. Patel; St. Luke's Health Hospital & Network, U.S.A. – S. Agarwala; 

University of Utah, U.S.A. – W. Akerley; Blumenthal Cancer Center, U.S.A. – A. Amin; 

Huntsman Cancer Institute, U.S.A. – K. Grossmann; Oncology Specialists, S.C., U.S.A. –  

S. Hallmeyer; ; Dana-Farber Cancer Institute, U.S.A. – F.S. Hodi; ; H. Lee Moffitt Cancer 

Center & Research Institute, U.S.A. – N. Khushalani; Massachusetts General Hospital, U.S.A. 

– D.P. Lawrence; Siteman Cancer Center, U.S.A. – G. Linette; Hutchison Cancer Care 

Alliance, U.S.A. – K. Margolin; California Pacific Medical Center, U.S.A. – D. Minor; Center 

for Oncology Research, U.S.A.- B. Mirtsching; New Mexico Cancer Care Alliance, U.S.A. – 

M. Shaheen; Vanderbilt-Ingram Cancer Center (VICC) Breast Cancer Program, U.S.A. –  

J. Sosman; Northern California Melanoma Center - St. Mary's Medical Center, U.S.A. –  

L. Spitler; Yale University Cancer Center, U.S.A. – M. Sznol; Seattle Cancer Care Alliance, 

U.S.A. – J. Thompson; Atlantic Melanoma Center, U.S.A. – E. Whitman  
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Supplementary statistical considerations 

Time-to-event distributions were estimated using the Kaplan-Meier method. The medians of 

these distributions were presented with their 95% confidence interval (CI) based on the 

Brookmeyer and Crowley method. Comparisons between treatment groups were done using a 

log-rank test stratified by stage at randomization, at 2-sided alpha levels as indicated in the 

body text. Using a Cox proportional hazards model stratified by stage, the hazard ratio for 

having a recurrence-free survival, overall survival, or distant metastasis-free survival event in 

the ipilimumab group as compared to the placebo group, and corresponding CIs at the 95.0%, 

95.1% or 95.8% levels, were computed.  There was no evidence of significant departure from 

the assumption of proportional hazards for the main comparisons reported in the manuscript. 

 The main analyses of the efficacy end points were performed on all patients randomized, 

using the intention-to-treat principle. The safety profile was assessed in patients who started 

treatment allocated by randomization, and only descriptive statistics were done.  

 Sensitivity analyses were performed on per-protocol-treatment population (PPT, eligible 

patients who started the treatment allocated at randomization), or treatment comparison was 

stratified by staging as reported on the case report forms instead of the one provided at 

randomization, or treatment comparison was adjusted by variables as reported on the case 

report forms (see below the list of variables considered; in addition, Breslow thickness (<2, 

>2-4 or Unknown, >4 mm)). For the latter analysis, the usual Cox model was used. 

 For exploratory purposes, we investigated predictive importance of several factors on the 

treatment differences regarding the efficacy outcomes. Forest plots technique was used to 

display treatment differences regarding the time-to-event outcomes (i.e. relapse-free survival 

and overall survival) within subgroups of given variables. For each subgroup, the treatment 

hazard ratio and its confidence interval were estimated via the observed (O) and expected (E) 

number of events, the variance of O-E, which were derived from log-rank test computations.
1
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Heterogeneities between these hazard ratios were tested for significance using the Cochran’s 

Q test, with df degrees of freedom, widely used in meta-analyses.
1
 The I

2
 (= 100% x (Q – 

df)/Q)) provided a measure of heterogeneity.
2
 An I

2
 between 50% and 70% suggests a 

moderate heterogeneity between the treatment differences observed within 2 or more 

categories of a variable which was analyzed. Generally, the results of the Cochran’s Q test are 

very close to the one provided by the test of interaction in the Cox model. Both tests have 

relatively low power in the setting of a clinical trial, indicating that, when their results are 

only borderline significant, it represents, however, a signal of heterogeneity (interaction) 

between the treatment outcome differences according to the levels of a given variable.  

 For the subgroup analyses, the following variables were considered, as they were initially 

described in the protocol as possible prognostic factors: AJCC staging (Stage IIIA, Stage IIIB, 

Stage IIIC (1-3 positive lymph nodes), Stage IIIC (4 or more positive lymph nodes)), number 

of lymph nodes (1, 2-3, 4 or more), type of lymph node involvement (microscopic 

involvement, i.e. sentinel node positive only, vs macroscopic involvement, i.e. palpable 

nodes), ulceration status of primary tumor (no ulceration, ulceration, unknown); in addition 

type of lymph node involvement and ulceration status of primary tumor (microscopic and 

ulcerated, macroscopic and ulcerated, microscopic and non-ulcerated, macroscopic and non-

ulcerated) was considered, in order to investigate whether similar findings are obtained as in 

the EORTC 18952 and 18991 studies,
3
 and to repeat the subgroup analysis performed 

previously, in this study, for the relapse-free survival endpoint, only.
4
 For subgroup analysis, 

the estimated treatment hazard ratio was plotted along with its 99% CI. No adjustments for 

multiple end points were done.  

 All analyses were performed using SAS software version 9.4 (SAS Institute, Cary, NC), 

and the new sample size computations were done using EAST 6.2.  
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Figure S1. EORTC 18071: Study design. 
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Figure S2. CONSORT flow diagram. 

 

Randomized and eligibility assessed subsequently (N=951) 

 

  Excluded (n=0)  

  Not meeting inclusion criteria: 

Ipilimumab (n=13) vs Placebo 

(n=22)  

 

Allocated to Ipilimumab (n=475)  Allocated to Placebo (n=476) 

Started allocated intervention 

(n=471) 

 Started allocated intervention 

(n=474) 

Did not receive allocated 

intervention (n=4) 

 Did not receive allocated 

intervention (n=2) 

Patient withdrew consent (n=2)  Patient withdrew consent (n=2) 

Ineligible (n=2)   

 
 

Discontinued intervention (n=471)  Discontinued intervention (n=474) 

Recurrence (n=135)  Recurrence (n=282) 

Adverse event (n=251)  Adverse event (n=22) 

Death other cause (n=2)  Death other cause (n=0) 

Patient withdrew consent (n=16)  Patient withdrew consent (n=21) 

Poor compliance (n=1)  Poor compliance (n=3) 

Ineligible (n=1)  Ineligible (n=0) 

Other cause (n=2)  Other cause (n=3) 

Normal completion (n=63)  Normal completion (n=143) 

 

Efficacy analysis, ITT population (n=475)  Efficacy analysis, ITT population  (n=476) 

Safety analysis (n=471)  Safety analysis (n=474) 

Efficacy analysis, PPT population (n=459)  Efficacy analysis, PPT population (n=452) 

 

ITT: intent-to-treat population 

PPT, per protocol treatment population: eligible patients who started the treatment allocated at 

randomization  
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Figure S3. Forest plots for recurrence-free survival (RFS) per independent review 

committee by treatment group 

(A) All patients 

Results are expressed as unstratified hazard ratios for the risk of recurrence or death in the 

ipilimumab group compared with the placebo group, with 95% or 99% confidence intervals.  
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(B) Patients with a microscopic lymph node involvement 

Results are expressed as unstratified hazard ratios for the risk of recurrence or death in the 

ipilimumab group compared with the placebo group, with 99% confidence intervals.  
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(C) Patients with a macroscopic lymph node involvement 

Results are expressed as unstratified hazard ratios for the risk of recurrence or death in the 

ipilimumab group compared with the placebo group, with 99% confidence intervals.  
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Figure S4. Forest plots for overall survival 

(A) All patients 

Results are expressed as unstratified hazard ratios for the risk of death in the ipilimumab 

group compared with the placebo group, with 95% or 99% confidence intervals.  
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(B) Patients with a microscopic lymph node involvement. 

Results are expressed as unstratified hazard ratios for the risk of death in the ipilimumab 

group compared with the placebo group with 99% confidence intervals.  
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(C) Patients with a macroscopic lymph node involvement 

Results are expressed as unstratified hazard ratios for the risk of death in the ipilimumab 

group compared with the placebo group with 99% confidence intervals.  

 

 

  



 

14 

 

Table S1. Adverse events.*  

 Ipilimumab 

(N = 471) 

Placebo 

(N = 474) 

Adverse event, % All grades Grade 3 Grade 4 Grade 5† All grades Grade 3 Grade 4 Grade 5† 

All adverse events, regardless of cause 

Any event  465 (98.7) 215 (45.6) 40 ( 8.5) 7 (1.5) 432 (91.1) 109 (23.0) 15 (3.2) 6 (1.3) 

Gastrointestinal disorders          

     Diarrhea     232 (49.3) 47 (10.0) 0 0 143 (30.2) 10 (2.1) 0 0 

     Nausea  117 (24.8) 1 (0.2) 0 0 83 (17.5) 0 0 0 

     Abdominal pain  66 (14.0) 2 (0.4) 0 0 45 (9.5) 1 (0.2) 0 0 

     Vomiting  62 (13.2) 2 (0.4) 0 0 28 (5.9) 1 (0.2) 0 0 

     Colitis  72 (15.3) 31 (6.6) 4 (0.8) 3 (0.6) 6 (1.3) 1 (0.2) 0 0 

Dermatologic          

     Pruritus  204 (43.3) 11 (2.3) 0 0 70 (14.8) 0 0 0 

     Rash 186 (39.5) 6 (1.3) 0 0 80 (16.9) 0 0 0 

Hepatic          

     Alanine aminotransferase 

increased  

102 (21.7) 19 (4.0) 6 (1.3) 0 26 (5.5) 0 0 0 

     Aspartate aminotransferase 

increased 

78 (16.6) 18 (3.8) 2 (0.4) 0 26 (5.5) 0 0 0 

Endocrine disorders          

     Hypophysitis  78 (16.6) 20 (4.2) 1 (0.2) 0 2 (0.4) 0 0 0 

     Hypothyroidism 48 (10.2) 1 (0.2) 0 0 7 (1.5) 0 0 0 
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Other          

     Fatigue  189 (40.1) 9 (1.9) 1 (0.2) 0 143 (30.2) 6 (1.3) 1 (0.2) 0 

     Headache  152 (32.3) 4 (0.8) 0 0 86 (18.1) 1 (0.2) 0 0 

     Weight loss  149 (31.6) 1 (0.2) 0 0 42 (8.9) 2 (0.4) 0 0 

     Pyrexia  82 (17.4) 5 (1.1) 0 0 23 (4.9) 1 (0.2) 0 0 

     Weight increased  71 (15.1) 2 (0.4) 0 0 114 (24.1) 2 (0.4) 0 0 

     Cough  68 (14.4) 0 0 0 48 (10.1) 0 0 0 

     Decreased appetite  65 (13.8) 1 (0.2) 0 0 16 (3.4) 1 (0.2) 0 0 

*The safety analysis included all patients who underwent randomization and received at least one dose of study drug (945 patients). Adverse events that occurred in at least 

10% of patients are reported. Patients may have had more than one event. †In the ipilimumab group, two patients died because of a non-drug related adverse event (sudden 

death and malignant melanoma) and five died because of drug-related adverse events; three patients died because of colitis (two with gastrointestinal perforation), one because 

of myocarditis, and one because of multiorgan failure with Guillain-Barre syndrome; in the placebo group, five patients died because of melanoma-related cause and one had 

no clear diagnosis. 
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Table S2. Grade 2-5 irAEs: incidence, time to onset, number resolved, time to 

resolution.* 

 Ipilimumab 

(N=471)
 

Placebo 

(N=474) 

Skin irAE   

 Events – no. (%) 127 (27.0) 15 (3.2) 

 Median (range) time to onset, wks  4.0 (0.3-155.4) 10.4 (0.3-133.7) 

 Resolved – no. (%) 117 (92.1) 14 (93.3) 

 Median (95% CI) time to resolution*, wks  4.9 (3.9-8.1) 2.7 (0.7-6.0) 

Gastrointestinal irAE   

 Events – no. (%) 145 (30.8) 18 (3.8) 

 Median (range) time to onset, wks  6.3 (0.3-145.3) 10.3 (0.1-111.6) 

 Resolved – no. (%) 137 (94.5) 17 (94.4) 

 Median (95% CI) time to resolution*, wks  4.0 (2.7-5.1) 0.9 (0.4-1.9) 

Hepatic irAE   

 Events – no. (%) 78 (16.6) 4 (0.8) 

 Median (range) time to onset, wks  8.9 (1.9-145.4) 22.1 (8.9-110.1) 

 Resolved – no. (%) 76 (97.4) 4 (100.0) 

 Median (95% CI) time to resolution*, wks  4.4 (3.4-7.7) 7.1 (1.1-22.1) 

Endocrine irAE   

 Events – no. (%) 136 (28.9) 7 (1.5) 

 Median (range) time to onset, wks  10.2 (0.3-165.4) 33.1 (11.9-106.3) 

 Resolved – no. (%) 70 (51.5) 4 (57.1) 

 Median (95% CI) time to resolution*, wks  54.3 (18.4-NR) 25.0 (3.4-NR) 

Neurological irAE   

 Events – no. (%) 11 (2.3) 1 (0.2) 

 Median (range) time to onset, wks  13.1 (5.9-121.0) 56.3 

 Resolved – no. (%) 9 (81.8) 0 

 Median (95% CI) time to resolution*, wks  8.0 (1.1-31.1) NR 

*Time to resolution was from the onset date of an AE. Median and 95% CIs were calculated with the Kaplan-

Meier method.  

NR: not reached 
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